Background: Emigration of domestically-trained health professionals is widespread, including in Ireland which has the highest rate of medical graduates in the OECD. Ireland's failure to retain graduates necessitates high levels of international recruitment. This study aimed to identify factors associated with recently graduated doctors' intention to migrate, focusing on their work experiences during the mandatory post-graduation year, their wellbeing, and their perceptions of postgraduate training in Ireland. Methods: A baseline survey was administered online to all final year students in Ireland's six medical schools. A subsequent sweep surveyed those who consented to follow-up (n = 483) during the final month of first year of practice. Results: Of the 232 respondents (48% response rate), 210 (94%) were Irish passport holders. Of these, only 36% intended to remain in Ireland after their internship, 57% intended to leave but return later, and 7% intended to leave permanently. A strong predictor of intention was study pathway: 60% of Graduate Entry Medicine (GEM) graduates and 25% of Direct Entry Medicine (DEM) graduates intended to remain in Ireland. Equal proportions intended to leave permanently (8% DEM, 6% GEM). Being a GEM graduate significantly reduced the likelihood of leaving to return (relative risk ratio (RRR) 0.20, 95% confidence interval (CI) (0.11-0.39), p < 0.001). When adjusted for study pathway, a negative experience as an intern increased the likelihood of leaving to return (RRR 1.16 CI (1.00-1.34), p = 0.043) and leaving permanently (1.54 (1.15-2.04), p = 0.003). Similarly, experience of callousness was associated with leaving to return (1.23 (1.03-1.46), p = 0.023) and leaving permanently (1.77 (1.24-2.53), p = 0.002), as was burnout with leaving permanently (1.57 (1.08-2.27), p = 0.017). Those planning to specialise in Medicine versus General Practice were more likely to leave and return (3.01 (1.09-8.34), p = 0.034). Those with negative perceptions of training in Ireland were more likely to leave and return (1.16 (1.01-1.34), p = 0.037); a positive perception reduced the likelihood of leaving permanently (0.50 (0.26-0.94), p = 0.032). Conclusions: Increasing GEM training places might improve Ireland's retention of domestically-trained doctors, reducing reliance on non-EU-trained doctors. However, improvements in the working experiences, perceptions of training, and protection of wellbeing are essential for retaining this highly sought-after and geographically mobile cohort.
Background
The deleterious effects of the emigration of domestically-trained medical personnel on a country's health workforce is a global phenomenon, no longer confined to low-or middle-income countries [1, 2] . Medical graduates are an expensively trained, highly sought-after and geographically mobile cohort [3, 4] : The United Kingdom (UK) reports an estimated 60% of recent medical graduates intending to migrate [5] , Portugal reports 55% [6] , and Germany 30% [7] . In Romania, almost all (85%) medical students surveyed between 2013 and 2015 reported that they intended to emigrate on graduation [8] . Increasingly, countries are losing their home-trained doctors and investing in recruiting and incorporating immigrant doctors into their healthcare systems, without knowing how long they will remain [9] [10] [11] [12] .
This phenomenon is seen in Ireland's healthcare system today. Currently, perhaps as a result of an historic reliance by Irish medical schools on non-EU student fees to subsidise the delivery of their medical programmes [13, 14] , Ireland has the highest number of medical graduates per 100,000 population of the Organisation for Economic Co-operation and Development (OECD) countries [15] . At 24.4 medical graduates per 100,000, Ireland far outstrips Australia (15.9) , the United Kingdom (12.9), Germany (11.7), and Canada (7.9) . Despite this high production, Ireland has a similar number of practising doctors 1 , at 3.1 per 1000, to Germany (4.2 per 1,000), Australia (3.6), the United Kingdom (2.8), and Canada (2.7) [15] . Furthermore, the proportion of Ireland's practising doctors recruited internationally continues to rise, from 13.4% in 2000 to 33.4% in 2010 [11] , to 42% in 2017 [16] . This loss of home-trained doctors, and the resulting reliance on non-EU-trained doctors, undermines compliance with the WHO Global Code on the International Recruitment of Health Personnel [17] . The Code commits signatories (of which Ireland is one) to discouraging active recruitment of health personnel from developing countries that face shortages of their own. The continuing high rates of doctor emigration are a cause of concern to Irish healthcare planners [14] and is a topic for much medical workforce research [18] [19] [20] [21] .
A number of studies of Irish doctors have sought to estimate and analyse emigration intentions and underlying factors that might be compelling doctors to leave Ireland. Findings suggest that experiences of poor working conditions and perceptions of superior conditions in the destination country act as factors that 'push' and 'pull' doctors to emigrate from Ireland [18, 22, 23] . As an example, in a survey of 523 doctors undertaking postgraduate training in Ireland in 2016, views on work-life balance and perceived quality of training discriminated between those intending to leave and those planning to continue their careers in Ireland [18] . Similarly, recent qualitative research identified long working hours and uncertain career progression in Ireland as contributory factors to the decision to migrate [20, 21] . And recently published research, from a 2014 national study of wellbeing among hospital doctors (n = 1,749) in Ireland, reported that more than one in three met the criterion for burnout [24] . Together, these findings, set within the Irish context, echo research on the reasons why doctors emigrate from other OECD countries including the United Kingdom [5] , Germany [7] , and New Zealand [25, 26] .
However, in some countries, there may be a cohort of medical graduates that migrates solely to complete specialist training abroad, with a view to returning to their home country to take up specialist consultancy posts [20, 27] . Historically, this 'circular' pattern of migration has been accepted as a route to securing consultant posts in Ireland: indeed when competing for posts against domesticallytrained doctors, the returning internationally-trained doctor has been considered by many to be viewed preferentially by interviewing panels [20] . However, in countries with a history of circular migration such as Ireland, in more recent times, an increasing proportion of doctors who emigrated with the intention of returning to their homeland has decided not to return [20, 28, 29] . For example, one study traced almost 300 UK-trained doctors, who, 10 years after their graduation, were registered to practise in New Zealand. Of these doctors, only 30% had originally intended to emigrate permanently; however, 10 years later, 89% were intending to stay in New Zealand permanently [25] . Similarly, a 2014 study surveyed 307 Irish-trained doctors who had been working in Australia since 2008. When leaving Ireland, only 10% of the group had intended to stay in Australia permanently and 50% of them intended to return to Ireland to practise medicine. When surveyed up to 5 years later, 34% intended to stay in Australia permanently, and only 25% planned to return to Ireland [28] .
The aim of this paper is to identify and examine the factors associated with an intention to migrate among early-career doctors. Factors of interest include the hospital working experience during internship and the graduate doctors' perceptions of post-graduate training in Ireland. In particular, the paper reports on whether the emotional exhaustion (burnout) and feelings of depersonalization (callousness), reported in more experienced hospital doctors, had already manifested within 12 months of graduates starting work, and whether or not these factors were associated with an intention to emigrate.
Methods
This research examined factors-both personal and professional-that predict medical graduates' intention to migrate and used cross-sectional data from the intern wave of the MedTrack Study, which is a prospective, longitudinal, observational study comprising all Irish/ European Union final year medical students who graduated in Ireland in 2017. In Ireland, there are two study pathways available to medical students: a 5-6-year Direct Entry Medicine (DEM) undergraduate programme or a 4-year Graduate Entry Medicine (GEM) programme. The GEM programme was proposed in 2006 to boost domestic production of doctors [30] and is available in four of the six Irish medical schools. GEM applicants hold a previous degree in another discipline. On graduation, both DEM and GEM students must complete a mandatory 1year internship in accredited Irish hospitals to be awarded their 'Certificate of Experience', whereupon the Medical Council of Ireland then allows full registration as medical practitioners.
As part of a study on career choice, which asked respondents about their intended speciality during the final year of undergraduate training (paper in preparation), a baseline sweep was administered on-line between November 2016 and February 2017 to all final year students in Ireland's six medical schools. Respondents were asked to provide an email address for follow-up purposes. The intern sweep was administered during June 2018-the final month of the mandatory internship year.
Intern survey items were informed by recent qualitative and quantitative research on doctors working in Ireland [18, 21, 23, 31] , together with international research on career choices by medical students [32, 33] . Items were selected to identify factors, including personal attributes, and career experiences and perceptions, that might affect an early-career doctor's intention to migrate. Specifically, the tool measured their satisfaction with different dimensions of training and working conditions during their internship year, and whether early dissatisfaction plays a role in an early-career doctor's intention to migrate.
Questions were developed to specifically address issues known to be of concern to the Medical Council (the regulatory body for doctors in Ireland involved in medical education and training of doctors) regarding experience during the intern year, together with perspectives on and perceptions of postgraduate training in Ireland [34] . Working conditions during internship were measured by presenting items regarding, e.g. supervision and non-core task allocation, with the option to rate these as 'High/Acceptable/Low'. The prevalence of emotional exhaustion (burnout) and depersonalisation (callousness) experienced in the previous 12 months as an intern was captured using validated, single-item measures [35, 36] . Respondents' perceptions of medical training in Ireland were evaluated by rating as 'True/False/Don't know' statements derived from previous research [18, 23] and from a national strategy document proposing measures to improve the retention of doctors in training posts [14] .
Respondents identified their first choice of long-term specialty, and the initial 18 categories were collapsed to correspond with categories employed previously in the literature. The survey also contained items measuring current level of debt (as a result of study), and medical school study pathway (DEM or GEM).
Respondents were asked to indicate their intention to migrate by selecting one of three options: 'Remain in Ireland to practice medicine' (remain); 'Go abroad to practice medicine, but return to Ireland to continue my medical career' (leave but return); or 'Go abroad to practice medicine and not return to Ireland' (leave permanently).
Ethics approval was obtained from the Royal College of Surgeons in Ireland (references REC1252 and REC1252b). Informed consent was obtained from all respondents, fulfilling General Data Protection Regulations requirements [38] .
Statistical analysis
Analysis was undertaken using StataIC, Version 15. Multinomial logistic regression analysis of doctors intending to migrate compared doctors intending to 'leave but return', and 'leave permanently', with doctors intending to 'remain' as the comparison group. Factors collapsed and/or dichotomised were level of debt (€10K and over); age (27 years and over), and those with negative experiences versus those with 'positive' or 'acceptable' experiences as an intern. Perceptions of training were measured as 'positive', 'negative', or 'unknown'. 
Results

Response rate
The baseline survey was sent in late 2016 to 1100 final year medical students in all six Irish medical schools. The target sample was 725 Irish/European Union students, eligible to work in Ireland as interns following graduation [30] . Completed surveys were returned by 66% of the sample (n = 483) (see Fig. 1 ). Of those, 232 responded to the intern sweep in June 2018, giving a response rate for the intern sweep of 48%.
As the primary outcome of interest was to examine factors associated with the emigration of Irish doctors from Ireland (and not the migration plans of non-nationals, even if they had graduated from Irish medical schools), non-Irish passport holders (n = 13) and those who did not respond to the item on migration (n = 9) were excluded from further analysis, providing a final sample size of n = 210. While the response rate of 48% (32% of the original cohort) was adequate, the sample size was only sufficient to identify factors associated with intention to migrate and was not sufficient to systematically examine interactions between all predictor variables. Table 1 shows the profile of Irish passport holders across the categories of intention to migrate. All (n = 210) had worked over the previous year as an intern in Ireland and were therefore eligible to continue their training in Ireland. Average age of the interns was 26 years (IQR [24] [25] [26] [27] . Route to study medicine was primarily through DEM (n = 142, 68%), with 68 (32%) entering via the GEM programme. The most popular first choice specialty was Medicine (36%), followed by Surgery (31%) and General Practice (13%).
Sample characteristics by intention to migrate
Almost two thirds (64%) of the 210 respondents intended to go abroad to practise medicine, with 57% intending to return to Ireland to continue their medical career and 7% intending to leave Ireland permanently; 36% intended to remain in Ireland to practise medicine. Just over half the respondents had debts of over €10K (54%).
Experiences as an intern
The respondents rated as negative their experience of the following while working as interns: staffing levels (71%), designated/protected training time (70%), and non-core task allocation (56%). Mentoring supports were rated negatively by 50% of respondents (Table 2) .
In response to the statement measuring depersonalization ('I have become more callous toward people since I took this job'), over one third (35%) reported experiencing feelings of callousness once a week or more often in the previous 12 months. Responding to the measure of emotional exhaustion ('I felt burned out from my work'), 30% reported feelings of burnout once a week or more often ( Table 3) . Table 4 displays responses to a number of statements pertaining to respondents' perceptions of postgraduate training in Ireland. For analysis purposes, positive, negative, and 'don't know' responses (range 0-9) categorised the respondent into overall 'positive perception', overall 'negative perception', or 'Don't knows'. Almost all responders perceived work-life balance abroad to be better (94%), with a similar number being uncertain about securing attractive permanent posts in Ireland (91%). Respondents reported negative perceptions of post graduate training pathways (69%), service demands (non-core tasks) (68%), and opportunities for postgraduate training (67%). It was notable that many respondents had no clear expectation around training in Ireland, with 52% reporting no opinion as to whether appointment panels preferred specialists who had trained abroad, and 42% unaware whether supervision in postgraduate training schemes in Ireland was good or not.
Perception of training in Ireland
Multinomial logistic regression analysis
Multinomial logistic regression analysis was undertaken (see Table 5 ). The comparison group for the two sets of leavers (those who intended to leave but return (n = 119) and those who intended to leave permanently (n = 15)) was the group of interns who intended to remain in Ireland (n = 76). Additionally, a chi-square (χ 2 ) statistic test compared the results for each type of leaver.
Age and study pathways (DEM/GEM) were each significantly associated with intention to migrate (see Table 1 ) but were also strongly collinear (average age DEM = 25 (IQR 24-25); average age GEM = 29 years (IQR 27-31); r = 0.69, p < 0.001). When adjusted for study pathway, bivariable analysis for age was not significantly associated with intention to migrate (p = 0.09). However, when adjusted for age, study pathway remained a significant predictor (p = 0.03, data not shown). All other predictors of intention to migrate were therefore adjusted for study pathway (DEM/GEM) ( Table 5) .
Being a GEM graduate significantly reduced the likelihood of leaving to return (relative risk ratio (RRR) 0.20, 95% confidence interval (CI) (0.11-0.39), p < 0.001), while intention to specialise in Medicine (compared with General Practice) significantly increased the likelihood of leaving to return (RRR 3.01 (1.09-8.34), p < 0.034). 
Fisher's exact test
A negative experience as an intern significantly increased the likelihood of leaving to return (1.16 (1.00-1.34), p = 0.043), and also leaving permanently (1.54 (1.15-2.04), p = 0.003), with a significantly stronger association for leaving permanently χ 2 (1) 4.1, p = 0.036. A positive perception of training in Ireland significantly reduced the likelihood of leaving permanently (0.50 (0.26-0.94), p = 0.032), while a negative perception of training in Ireland increased the likelihood of leaving to return (1.16 (1.01-1.34), p = 0.037). Emotional exhaustion (burnout) was associated with an increased likelihood of leaving permanently (1.57 (1.08-2.27), p = 0.017); depersonalisation (callousness) was associated with an increased likelihood of leaving and returning (1.23 (1.03-1.46), p = 0.023), with a stronger association with leaving permanently (1.77 (1.24-2.53), p = 0.002), χ 2 (1) 4.3, p = 0.037.
Discussion
Migration of doctors from their country of training impacts on medical workforce planning [1, 9, 21, 39] , represents a major loss of state investment in medical education [3, 40] , and may impact negatively on health sector goals. There is clear evidence that once abroad, increasing numbers of early-career doctors who emigrate with intentions of returning to their homeland to work never actually return [21, 25, 28, 29, 41] . The continued emigration of early-career doctors from Ireland is resulting in a loss of investment to the exchequer [13] , necessitates high levels of replacement through inward migration of non-EU doctors (in 2017, 42% of doctors in Ireland were non-EU-trained [16, 22] , and is contributing to the high number of Ireland's currently unfilled consultant posts [41] . In addition, doctor emigration deprives the Irish health system of 'potential leaders who might otherwise demand, initiate and deliver reform' [20] .
Despite implementation since early 2015 of a multistakeholder, Department of Health-led national strategy, designed to increase graduate retention in Ireland [42] [43] [44] , this study of interns found that almost two thirds (64%) of our respondents intended to leave after their mandatory year of working within the Irish healthcare system. This should be of huge concern: while most intended (or hoped) to return, an earlier study of Irish-trained doctors abroad showed that many would not act on this intention unless working conditions and career opportunities in Ireland improved [23] . Furthermore, evidence shows that as emigrants' roots abroad are established, emigration becomes permanent [25, 28] .
Our study demonstrated an important and statistically significant predictor of the intention to migrate, which remained when adjusted for age, and which has not previously been reported: well over half (60%) of GEM doctors intended to remain in Ireland following their internship, compared with only one quarter (24%) of DEM doctors. This finding suggests that GEM doctors are more likely to stay working within the Irish health system. However, among the doctors who planned to leave (64%, n = 134), the same proportion of DEM and GEM doctors planned to return (89% DEM, 85% GEM) and to leave permanently (DEM 10%, GEM 15%) (χ 2 (1) = 0.46, p = 0.504). Independent of the study pathway, doctors' intention to migrate were significantly associated with their negative working experiences, and possible effects of their experiences, during their mandatory year as an intern. This was seen most strongly for those intending to leave permanently. In this study, negative working experiences, as previously reported in research among doctors in postgraduate training programmes in Ireland [18] and reported by Irish-trained doctors abroad in relation to working in Ireland [23, 42] , are found to be evident after as little as 1 year of work as a hospital doctor. Our study found that of the interns who responded to our survey, 70% rated as negative both 'protected training time' and the 'staffing levels in their workplace', while close to 60% rated as negative their experiences of 'non-core task allocation'. While reported previously in more experienced hospital doctors [24, 45] , this study also shows that There is uncertainty about getting attractive permanent posts in Ireland 91 2 7 198 Training pathways/duration in Ireland are not predictable for NDHDs 69 19 12 198 Service tasks crowd out training opportunities for trainees 68 4 28 197 There are opportunities for better training abroad 67 4 29 196 The length of specialty training in Ireland is too long 32 44 24 197 Appointment panels prefer specialists who have trained abroad 30 17 52 197 There is adequate time for family/personal life as an NCHD 26 67 7 198 Supervision in postgraduate training schemes in Ireland is good 23 35 42 197 The reported chi-square test examines the relationship between the results of the two categories of leavers burnout and callousness were common, experienced at least once a week, in one third of doctors after a single year working in Irish hospitals. These experiences were also presenting as predictors of intention to migrate (with the strongest effect for both factors seen in those intending to leave permanently); however, in the absence of a temporal relationship, no causal link with working conditions has been demonstrated, which may be a subject for future studies. These findings should be of great concern to Irish health workforce policy makers. The 2014 national strategy was introduced specifically to address unsatisfactory training and working conditions in order to improve graduate retention [42, 43] . The recommendations targeted the enforcement of protected training time and the reduction of non-core task allocation for doctors in training. Our results show that these areas continue to be sources of difficulty for interns in 2018 and are contributing to interns' migration intentions.
Negative perceptions of training in Ireland were significantly associated with interns' intention to leave and return, while a positive perception reduced the likelihood of leaving permanently. Intended specialty choice was also a statistically significant factor, with those planning a career in Medicine more likely to leave and return compared with those planning to train in General Practice. Surprisingly, despite being at the point of making training and career choices, many respondents appeared not to have formed an opinion about the training landscape in Ireland (Table 4 ). This may indicate a necessity for training bodies to not only improve training options in Ireland, but also promote awareness of training options during the 1-year internship [43] . However, considering the global networks among medical graduates [23] , it will be necessary for Ireland's medical training to be viewed as competitive when considered against the training opportunities, staffing levels, and working conditions in destination countries such as Australia [21, 41] .
While our findings are limited by the relatively small sample size, low response rates from medical professionals, and doctors in training, are well documented [46] , with some published findings reporting response rates as low as 7.8% [47] . And while there is little known about the nonresponders (sampling frames were unavailable from medical schools and/or hospitals), of those who did respond, a very high proportion completed the entire survey (96%). Our findings around burnout and callousness require further analysis in order to establish the direction of, and predisposing factors for, these outcomes and also to establish if they are a precursor to, or a subsequent development of, an intention to emigrate.
Conclusion
With the high number of Irish doctors emigrating, and the consequent reliance on the dubious strategy of international recruitment to fill vacant posts [12] , the strikingly different migration intentions of the GEM doctors compared to the DEM doctors represent important new evidence. Our findings suggest that by increasing the number of GEM training places, Ireland could potentially retain more of their domestically-trained doctors, slowing or stemming the outflow of early-career doctors. Indeed, with the phenomenon of early migration by medical graduates being experienced globally, similar-styled GEM programmes-recruiting older, more experienced, and possibly more resilient applicants to medical training-might be considered in other countries that are experiencing comparable patterns of doctor emigration [5, 6, 8] . However, for Ireland, as is clear also from our findings, any increase in GEM places must be in addition to-not as a substitute for-improving the working conditions and training opportunities of these expensively trained, internationally mobile, highly sought-after early-career doctors.
Experiences as an intern-the first year working as a doctor-may well contain the critical events that will determine the disposition of graduates toward ultimately making their careers in the country that trained themregardless of whether they plan a period living and working abroad. This study points to the need for further research to explore the causes and consequences of burnout and other dimensions of ill-health in early-career doctors and to determine and understand what factors may be contributing to better retention intentions among GEM graduates.
